Objective The objectives of this study were to determine whether a measure of global self-concept demonstrated longitudinal measurement invariance between adolescents aged 10-19 years with and without chronic illness and to document differences in their global self-concept trajectories over time. Methods Data were obtained from the National Longitudinal Survey of Children and Youth (N ¼ 10,064). Global self-concept was measured using a scale based on the Self-Determination Questionnaire. Results 16 percent of adolescents had chronic illness. There was evidence of partial longitudinal invariance in global self-concept between adolescents with and without chronic illness. Controlling for sociodemographic characteristics, adolescents with a chronic illness exhibited lower levels of global self-concept and more precipitous declines over time. Conclusions The results from this study suggest that comparisons of global self-concept between adolescents with and without chronic illness are meaningful and, compared to healthy controls, adolescents with chronic illness are at risk for low global self-concept.
abstractly about themselves, and the academic and social challenges associated with transitioning to secondary school (Simmons, Blyth, VanCleave, & Bush, 1979; Wigfield, Eccles, Reuman, & Midgley, 1991) . However, relatively little attention has been given to establishing measurement and structural invariance of self-concept instruments during this important developmental period.
Often assumed, but rarely tested, measurement invariance is a prerequisite for meaningfully comparing differences between independent groups in their characteristics or modeling change in these characteristics over time (Brown, 2006; Vandenberg & Lance, 2000) .
Measurement invariance represents the extent to which the psychometric properties of the observed indicators are comparable across groups or over time (Brown, 2006; Vandenberg & Lance, 2000) ; it is a prerequisite for knowing that the construct is being measured in the same way and for interpreting differences between groups or over time as real and meaningful. Without evaluating measurement invariance, researchers cannot be certain whether observed changes reflect true change or whether they represent changes in the interpretation of items or structure of the construct (Brown, 2006) .
Although tests of measurement invariance of adolescent self-concept have been conducted in cross-sectional studies across age, gender, and cultural background (Byrne & Shavelson, 1987; Van den Bergh & Van Ranst, 1998; Wang & Ollendick, 2001) , there is limited research on the longitudinal invariance of self-concept. An early crosssectional study by Marsh et al. (1998) showed differences in the structure and stability of self-concept between childhood and adolescence. More recently, Bowers et al. (2010) examined the factor structure of a model of positive youth development (i.e., competence, confidence, connection, character, caring) and demonstrated longitudinal invariance over a 2-year period. However, the sample was restricted to adolescents 14-16 years of age, and questions remain as to whether longitudinal invariance would be established across early, middle, and late adolescence.
Furthermore, there is a shortage of research examining the measurement invariance of self-concept among adolescents with different health status (i.e., those with and without chronic illnesses). Chronic illness in childhood and adolescence is defined as having a biological, psychological, or cognitive basis; is present for at least 1 year; and results in one or more of the following sequelae: functional limitations, dependencies to compensate for limitations in function, and the need for health care above usual care for children and adolescents of that age (Stein, Bauman, Westbrook, Coupey, & Ireys, 1993) . About 15-20% of children and adolescents experience one or more chronic illnesses (Van der Lee, Mokkink, Grootenhuis, Heymans, & Offringa, 2007) . The more common conditions include asthma (11-13%), attention-deficit hyperactivity (3-7%), and cerebral palsy, epilepsy, and juvenile arthritis (1-2% for each) (Statistics Canada, 2006) . Despite treatment advances, adolescents with chronic illness continue to face considerable challenges to their well-being, including increased behavior problems (Pinquart & Shen, 2011) and deficits in neurocognitive functioning (Brown, 1999) .
The elevated risk for experiencing greater declines in self-concept in adolescents with chronic illness can be attributable to the additional health burdens they experience. Brain injuries resulting in diagnoses of cerebral palsy might compromise children's learning ability, leading to reduced scholastic competence (Shields, Loy, Murdoch, Taylor, & Dodd, 2007) . Similarly, children and adolescents with asthma or cerebral palsy often provide lower scores on physical appearance and athletic competence indicative of compromised body image, the result of challenges or inability to participate in physical activities with peers (Borrego, Cesar, Leiria-Pinto, & Rosado-Pinto, 2005; Shields et al., 2007) . More broadly, stigma associated with neurological disorders can have detrimental effects on child-and adolescent-reported social acceptance (Austin, Shafer, & Deering, 2002) . Given these additional vulnerability factors among children and adolescents with chronic illness, they represent an important population in which to study differences in self-concept (Harter, 1998; Taylor & Brown, 1988) .
Although children and adolescents with chronic illness have been shown to exhibit compromised self-concept compared with their healthy counterparts (Ferro & Boyle, 2012a; Miyahara & Piek, 2006) , few studies have examined the measurement invariance of self-concept between these two groups. Welborn Thill et al. (2003) demonstrated that the teacher-and child-report of the Self-Perception Profile for Children had the same pattern and magnitude of factor loadings for children 8-9 years of age with and without spina bifida. Our own previous research assessed measurement invariance of global self-concept in a population-based sample of adolescents with and without various chronic illnesses (Ferro & Boyle, 2012b) . In that cross-sectional study, we demonstrated that a measure of global self-concept is fully invariant between adolescents with and without chronic illness and significantly lower among those with chronic illness after controlling for the confounding effects of various sociodemographic factors. However, questions remain as to whether this measure of global self-concept demonstrates longitudinal invariance between these groups from late childhood through adolescence.
Thus, the primary aim of this research was to assess longitudinal measurement invariance of global self-concept between adolescents with and without chronic illness over an 8-year period among a population-based sample of Canadian adolescents aged 10-19 years. As a prerequisite for meaningful comparisons, tests of measurement invariance figure prominently in evaluating the suitability of measures for comparing groups or studying change over time. Having established longitudinal invariance, the secondary aim of this research was to examine trajectories of global self-concept from early to late adolescence. By demonstrating longitudinal invariance, this study will provide evidence that differences in the trajectories of global self-concept during adolescence between those with and without chronic illness are not an artifact of differential instrument performance between groups, but a true difference in global self-concept between these adolescent groups.
Method

Data Source
The National Longitudinal Survey of Children and Youth (NLSCY) is a long-term study of Canadian children that follows their development and well-being from birth to early adulthood (Statistics Canada, 2010) . Jointly conducted by Statistics Canada and Human Resources and Social Development Canada, the NLSCY was designed to collect information about factors and processes influencing children's social, emotional, and behavioral development and to monitor the impact of these factors on their development over time.
The NLSCY began in 1994-1995 (cycle 1) and collected information using at-home interviews every 2 years on participating families and children until 2007-2008 (cycle 8) . Using a stratified, multistage, probability design based on Statistics Canada's Labour Force Survey, the NLSCY enlisted a representative sample of Canadian children aged 0-11 living in private dwellings. Children living in institutions and Aboriginal reserves were excluded. In cycle 1, all children to a maximum of four per family were sampled randomly. This limit was reduced to two children per family in cycle 2. As the unit of analysis, children were followed longitudinally, irrespective of their residency. Additional information on the sampling methodology is available (Statistics Canada, 2010 
Participants
At each cycle, adolescents and their corresponding person most knowledgeable (PMK; 90% biological mother) completed a survey battery assessing sociodemographic factors and health constructs, including medical and psychological variables. Adopting the definition of chronic illness proposed by Stein et al. (1993) , chronic illness in adolescents was measured by asking the PMK, ''Has a health professional diagnosed any of the following long-term conditions for this child . . .?'' (attention deficit disorder [with or without hyperactivity], n ¼ 39; asthma, n ¼ 140; cerebral palsy, n ¼ 6; epilepsy, n ¼ 8; heart condition, n ¼ 21; kidney condition, n ¼ 7; any other long-term condition, n ¼ 172). The seven illness categories were aggregated into a composite variable. Based on this method of case ascertainment, n ¼ 393 adolescents aged 10-11 years were classified as having chronic illness at cycle 1.
Two samples were used in the analyses. The sample used for longitudinal invariance testing (n ¼ 1,448) represented a subset of participants (n ¼ 10,064) included in the growth curve modeling of global self-concept. This subset was restricted to 10-11-year-olds enlisted in 1994 (cycle 1): although younger in age, they had similar levels of chronic illness and global self-concept as the larger sample of participants (Table I) .
Longitudinal Invariance Testing
Cycles 1, 3, and 5 of the NLSCY were used for longitudinal invariance testing. These cycles maximized the number of 10-11-year-olds originally enlisted in 1994 (cycle 1) who provided their own assessments of global self-concept across the three stages of adolescence: early, middle, and late. Although statistical power typically increases as a function of sample size or data points, longitudinal invariance testing between groups requires the estimation of a large number of parameters. Owing to the limited number of adolescents with versus without chronic illness, cycles 2 and 4 were excluded from invariance testing to reduce the number of parameters to estimate and maintain adequate statistical power while still capturing the entire developmental span of adolescence.
Participants eligible for this analysis were 10-11-yearolds in cycle 1 who were randomly sampled for follow-up in cycles 2-5 (N ¼ 2631). To conduct a valid examination of longitudinal invariance between groups, adolescents were included in the analysis if they completed assessments at cycles 3 and 5 (N ¼ 1,506, 57%). Furthermore, the PMK must have reported consistently at all three cycles: 1, 3, and 5 that a chronic illness was either present (healthy ¼ 0) or absent (healthy ¼ 1). A total of n ¼ 58 participants had missing data for their health status and were thus excluded from invariance testing. Applying our criteria resulted in n ¼ 234 adolescents with chronic illness and n ¼ 1,214 healthy adolescents included in the longitudinal invariance testing (N ¼ 1,448, 55%). In the longitudinal invariance testing sample, n ¼ 1,398 households had one child participating and n ¼ 25 had two children. Full information maximum likelihood using the ExpectationMaximization algorithm was used to include participants with partially missing values for the dependent variable, global self-concept (n ¼ 253, 17%), on one or two of the three cycles used for invariance testing. Full information maximum likelihood improves on traditional strategies for dealing with missing data and uses all of the information of the observed data, including means and variances for the missing portions of a variable, given the observed portions of other variables (Allison, 2009) . It assumes multivariate normality and maximizes the likelihood of the model when data are missing or not missing at random (Allison, 2009 ).
Multilevel Growth Curve Modeling
To maximize statistical power, all five cycles of the NLSCY were used to model and compare trajectories of global self-concept for adolescents with and without chronic illness. Furthermore, adolescents with only one cycle of data were retained and children enlisted in cycle 1 who became Note. For the sample used for invariance testing, the point of entry into the study was cycle 1. For the sample used in the growth model, the point of entry for participants was variable, depending on timing of eligibility. Sample characteristics are weighted. Age is reported as mean (standard deviation). PMK ¼ person most knowledgeable. a
Could not be reported owing to small cell counts for chronic illness sample.
b Includes married and common-law relationships.
adolescents (10-11-year-olds) at later cycles were included in the analysis (e.g., children 8-9 years of age in cycle 1 would become 10-11-year-olds in cycle 2 and thus be eligible). In addition, the NLSCY added new participants at specific cycles. A total of n ¼ 8,671 10-19-year-olds were added between cycles 1 and 5. Among these additional participants, n ¼ 8,175 (94%) were included. In total, there were N ¼ 10,806 (2,631 þ 8,175) adolescents 10-19 years old who were eligible to participate. A total of n ¼ 187 participants had missing data on health status, preventing classification, and a further n ¼ 555 changed health status from healthy to chronic illness during the follow-up and were thus excluded from the multilevel growth curve model. This allowed for the comparison trajectories of mutually exclusive groups (healthy vs. chronic illness). A total of N ¼ 10,064 adolescents contributed from 1 to 5 cycles of data for estimating global self-concept. In the sample used to model trajectories of global self-concept, n ¼ 4,997 households had one child participating in the NLSCY, n ¼ 2,354 had two children, n ¼ 117 had three children, and n ¼ 2 had four children.
Measures
Adolescents Adolescent global self-concept was measured using four items from the general self-image subscale of the Self Description Questionnaire (SDQ) I (ages 10-12) and II (ages 13-19) (Marsh, 1992a (Marsh, , 1992b . Although the SDQ I and II differ with respect to the items on various subscales, the items from the general self-image subscale used for this study were identical. The items were as follows: (1) ''In general, I like the way I am.'' (2) ''Overall I have a lot to be proud of.'' (3) ''A lot of things about me are good.'' (4) ''When I do something, I do it well.'' The items were rated using a 5-point Likert scale, with scores ranging from 0-4 and word anchors listed as ''false,'' ''mostly false,'' ''sometimes false/sometimes true,'' ''mostly true,'' and ''true,'' respectively. The correlations among items ranged from 0.38-0.69. The instrument demonstrated good internal consistency in both the healthy (a ¼ 0.83) and chronic illness (a ¼ 0.83) groups. Adolescents also reported on their age, sex, and immigrant status (born in/out of Canada).
Person Most Knowledgeable
The PMK reported on their sex, age, immigrant status (born in/out of Canada), education attainment (elementary school, secondary school graduate, some post-secondary, postsecondary graduate), employment status (working full-or part-time/unemployed), marital status (yes [includes common-law relationships]/no), and annual household income (categorized by $20,000 intervals, ranging <$20,000 to !$80,000).
Weighting
All analyses in this study were conducted using standardized sampling weights based on the probabilities of selection and participation, developed by Statistics Canada to ensure comparability between the NLSCY sample and the Canadian population. Each child's final survey weight was adjusted for the survey design and nonresponse, and post-stratified by province, age, and sex to match known population totals (Statistics Canada, 2010) .
Procedure and Statistical Analysis
Longitudinal Invariance Testing Tests of longitudinal measurement invariance were performed across time between healthy adolescents and those with chronic illness (collapsed across all illness categories). Initially, confirmatory factor analysis was used to verify that the unidimensional model was acceptable at each measurement occasion (data not shown).
Once confirmed, a hierarchical set of procedures specifying increasingly stringent equality constraints was used to assess longitudinal measurement invariance between groups (Vandenberg & Lance, 2000) . Tests of longitudinal measurement invariance were as follows: (i) configural invariance imposes no equality constraints on parameters and is used to determine that the same factors and pattern of factor loadings exist in both groups over time. It is the basis for more complex models to be tested (Byrne, 2012) ; (ii) metric invariance examines the extent to which the magnitude of the factor loadings for particular items is the same (Brown, 2006; Vandenberg & Lance, 2000) and is a prerequisite for making valid comparisons (Bollen, 1989) ; (iii) scalar invariance tests for evidence that item intercepts are invariant (Brown, 2006) ; (iv) strict invariance is performed to determine whether the residuals of the regression equations for each indicator are equivalent (Steinmetz, Schmidt, Tina-Booh, Wieczorek, & Schwartz, 2009); invariant residual covariances of the same indicator over time is tested to determine whether the associations among residuals are equal. Invariance between groups over time was considered to be present when, after imposing a constraint, there was no appreciable worsening of model fit. If this condition was met, invariance testing proceeded to the application of the next equality constraint. If it was not met, the condition of partial invariance was implemented, whereby modification indices were consulted and constraints on parameters contributing to poor model fit were removed and changes in model fit re-examined (Byrne, Shavelson, & Muthen, 1989) . To conduct meaningful comparisons between groups or over time, full invariance is not required-the basic requirement is to demonstrate both metric and scalar invariance (i.e., that the factor loadings and intercepts are invariant) (Baumgartner & Steenkamp, 1998; Byrne et al., 1989 ). Determination of model fit was based on four goodness-of-fit indices. These were the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), the Standardized Root Mean Square Residual (SRMR), and the Root Mean Square Error of Approximation (RMSEA) (Cheung & Rensvold, 2002; Singh, 2009) . Because the w 2 test is sensitive to sample size (Singh, 2009) , it was examined, but not considered in decisions regarding model fit. Adequate model fit was defined using the following cutoffs: CFI > 0.90, TLI > 0.90, SRMR < 0.08, and RMSEA < 0.06 (Byrne, 2012; Singh, 2009) . If !3 fit indices exceeded the cutoff, fit was deemed adequate. Owing to the complex hierarchical structure of the NLSCY, models accounted for the clustering effect of children within families and were estimated using maximum likelihood estimation with robust standard errors (Muthén & Muthén, 2010) . This was accomplished using the CLUSTER, TYPE¼COMPLEX, and ESTIMATOR¼MLR functions in Mplus 6, which compute standard errors and a w 2 test of model fit taking into account stratification, nonindependence of observations, and/or unequal probability of selection (Muthén & Muthén, 2010) . The w 2 difference test, adjusted for the use of the robust maximum likelihood estimator with a scaling correction factor, was used to determine the presence of invariance at each level of the analysis (Satorra & Bentler, 2001 ). However, given that the Áw 2 is influenced by sample size (Chen, Sousa, & West, 2005) , the following changes in fit indices were also used to determine invariance at each stage of testing (Chen, 2007) : ÁCFI ! À0.010, ÁSRMR ! 0.030, ÁRMSEA ! 0.015. If !2 change scores were within the specified threshold, models were deemed invariant.
Multilevel Growth Curve Modeling
Multilevel growth curve modeling was used to examine trajectories and predictors of adolescent global self-concept during the 8-year follow-up (Singer & Willett, 2003) . The models were built following the guidelines suggested by Singer (2002) , using adolescent age as the measure of time and accounting for the clustering effect of multiple participants from the same household. Both the model intercept and slope were specified as random effects (i.e., differing for each individual and family). An unstructured variance-covariance matrix was specified, which requires estimation of several parameters, thus additional degrees of freedom, but does not constrain any pairwise comparisons within the matrix, allowing for additional flexibility (Weiss, 2005) . Variables were centered on total sample means on age 10 years, as this was the earliest age at which adolescents would have been eligible to participate (irrespective of the cycle participants entered the study) and completed the global self-concept assessments. Centering improves interpretation of results and provides a more informative intercept. To generate unbiased estimates of the effect of chronic illness on global self-concept, models were adjusted to control for the potential confounding effects of adolescent sex and immigrant status, PMK education, marital status, and immigrant status, and household income. All analyses associated with invariance testing were performed with Mplus 6. Descriptive statistics and growth curve modeling were conducted using SAS 9.2. During the 8-year follow-up, a total of 16% (n ¼ 1,625) of adolescents were classified as having chronic illness. Males and females were equally represented overall. Although there were more males than females classified with chronic illness, the difference was not statistically significant. Adolescents and PMKs were predominantly nonimmigrant. Most families consisted of married or common-law couples (80%) where almost two-thirds of PMKs had at least some university or college education and total annual household incomes of !$40,000. Among participants, there were no significant differences in sample characteristics between those with and without missing data on global self-concept (not shown).
Results
Sample Characteristics
Longitudinal Measurement Invariance
Before conducting the longitudinal invariance testing, independent models were specified for both the healthy and chronic illness groups to ensure adequate-fitting models. Figure 1 .
Trajectories and Predictors of Global Self-Concept
Multilevel growth curve models of adolescent global selfconcept over time are shown in Table III and Figure 2 . Using criteria proposed by Raftery (1995) , a change in Bayesian Information Criteria (BIC) > 10 was used as evidence for significant improvement in model fit. Comparing growth curve models, there was significant improvement in model fit between each step of the modeling strategy. A mean global self-concept score of b ¼ 12.11, p < .001, was observed for the unconditional means model (Model A), which assumes static global self-concept during adolescence. The unconditional (unadjusted) growth model (Model B), which included a linear and quadratic function of adolescent age, showed that the decreasing trajectories in global self-concept were slowing down from early to late adolescence, b age ¼ À0.45, p < .001; b age2 ¼ 0.02, p < .001. Adjusting for the confounding effects of adolescent sex and immigrant status, PMK education, marital status, and immigrant status, and household income, chronic illness had a significant negative effect on adolescent global self-concept at age 10 years that worsened during adolescence (Model C (Cohen, 1988) and would likely be clinically important.
Discussion
Summary of Findings
This study examined the extent to which a confirmatory factor model measuring global self-concept based on the SDQ I/II (Marsh, 1992a (Marsh, , 1992b ) exhibited measurement and structural invariance between Canadian adolescents aged 10-19 years with and without chronic illness who were assessed on three occasions over an 8-year period. Results provided support for partial invariance, a prerequisite for longitudinal comparisons of global self-concept (Steinmetz et al., 2009) , and showed that global self-concept declines from early to mid adolescence and Note. Measurement invariance was tested between sexes, a priori. Results suggested the measure was invariant (data not shown), and thus male and female adolescents were pooled. Differences in w 2 values between models are scaled with correction factor based on use of the robust maximum likelihood estimator; hence, Áw 2 is not the result of subtracting w 2 values between nested models. For further details see Satorra and Bentler (2001 Invariance and Trajectories of Self-Concept 431 then rebounds from mid to late adolescence for healthy adolescents, but not for those with chronic illness. Metric invariance (comparable item-factor loadings) indicated that the groups shared a common understanding of the items, whereas scalar invariance (comparable item intercepts) indicated the absence of differential rating biases. Strict invariance (comparable item residuals) indicated that the items possessed similar reliability between groups for three of four items, whereas the invariant residual covariances indicated that the associations between residuals were equal. The decline in global self-concept may be attributable to younger adolescents' inability to form complex internal representations of themselves, which lead to unrealistically high self-perceptions of their capabilities (Marsh et al., 1998) . Adolescence brings about a normalization process leading to more accurate self-perceptions (Marsh et al., 1998) . The results of the invariance testing from this current study are similar to those reported previously in a sample of adolescents aged 14-16 years (Bowers et al., 2010) . Using the Selfperception Profile for Adolescents (Harter, 1988) as a measure of self-competence within a positive youth development model, results indicated that relative to ratings at 14 years of age, self-competence scores were significantly lower among 15-and 16-year-olds. Similarly, Erol and Orth (2011) examined self-esteem trajectories among adolescents and young adults aged 14-30 years and suggested that self-esteem increases during adolescence through to adulthood. Among healthy adolescents in the current study, declines in global self-concept appear to stabilize during mid-adolescence and the inclusion of a quadratic term to model the slope indicates an inflection point, whereby global self-concept improves during the transition to late adolescence.
The growth curve model also suggested that adolescents with chronic illness not only have lower global Figure 1 . Longitudinal confirmatory factor model of global self-concept. This conceptual model of self-concept during the 8-year follow-up presents the parameter estimates from the final model (invariant residual covariances). To simplify the illustration, factor loadings and residuals are only displayed for cycle 1, and residual covariances among different items over time are excluded; however, they were constrained over time such that 1(1,2) ¼ 2(1,2) ¼ 3(1,2) (i.e., residual covariance between item 1 and 2 at cycle 1 were equal to items 1 and 2 at cycles 3 and 5). Only the residual variance for item 3 at cycle 1, 3, 1, was not constrained between groups (step v). The residual variance at cycle 3 and 5 were constrained as shown. The double-head arrows indicate the variance/covariance among items and factors. Triangles represent factor means, (healthy adolescents set as reference, thus ¼ 0 at each cycle for this group). Parameter estimates marked as, ''a'' represents the healthy group and ''b'' represents the chronic illness group. All parameter estimates are significant at p < .05.
self-concept during mid-to-late adolescence compared with their healthy counterparts, but that declines in global self-concept are greater for this vulnerable group, and there is a lack of evidence suggesting a rebound in global self-concept in late adolescence. Results are congruent with a number of previous cross-sectional studies (Borrego et al., 2005; Soyupek, Aktepe, Savas, & Askin, 2010; Turkbay, Akin, & Sohmen, 2000) ; however, only a few studies have examined longitudinal changes in global self-concept in the context of having a chronic illness. Kovacs et al. (1990) investigated the psychological functioning of children and adolescents with diabetes and reported stable self-esteem scores between 2-6 years post-diagnosis. However, these results were based on a small select group of children recruited consecutively at a pediatric tertiary care center. In another study, Edbom, Lichtenstein, Granlund, and Larsson (2006) observed that higher parent-reported symptoms of attention-deficit disorder at age 8 years were associated with lower adolescent-reported self-esteem at age 13 years. The prepost design prevented examination of how self-esteem changes over time in adolescents with attention-deficit disorder.
The current study builds on these previous studies and provides evidence to suggest that in a large population-based sample of adolescents with chronic illness, global self-concept significantly declines from early to late adolescence, with differences in trajectories emerging after age 14 years. Furthermore, while change scores indicating clinically important differences for the SDQ I/II do not currently exist, using a standard error of measurement-based criterion (Wyrwich, Tierney, & Wolinsky, 1999) , this study demonstrated that between middle to late adolescence (16-19 years), differences in global self-concept between adolescents with and without chronic illness can be considered clinically important. Quantifying a clinically important difference in global self-concept has particular relevance for health care professionals treating adolescents with chronic illness because, as defined by Jaeschke, Singer, and Guyatt (1989) , it represents ''the smallest difference in score in the domain of interest which patients perceive as beneficial and which would mandate a change in the patient's management.'' Thus, health care professionals treating adolescents with Note. Values denote b-coefficient (standard error). Time was modeled as adolescent age, and health status is coded such that absence of chronic illness is healthy ¼ 1 and presence of chronic illness is healthy ¼ 0. Model A is the unconditional means model; Model B is the unconditional growth model; Model C is the conditional growth model. All models were controlled for the confounding effects of adolescent sex and immigrant status, PMK education, marital status, and immigrant status, and household income. The parameter estimates associated with these covariates suggested that females had higher self-concept at age 10, but had significantly greater declines compared with males during adolescence. Likewise, adolescents born outside of Canada or who had a PMK who was an immigrant reported lower self-concept during adolescence compared with Canadian-born adolescents. Adolescents whose PMK was married, had university/ college education, and higher income had higher self-concept compared with adolescents whose PMK was not married and had lower education and income. *p < .05. chronic illness are encouraged to assess and monitor global self-concept over the course of the illness and to intervene early to avoid significant declines in global self-concept. Group-based educational interventions may have widespread applications in this population and can improve psychosocial outcomes in adolescents with chronic illness (Frizzell, Connolly, Beavis, Lawson, & Bye, 2011) . Identifying windows of opportunity and intervening early may be beneficial in preventing more serious psychiatric comorbidities in this vulnerable population.
Research Implications
Given that measurement invariance of global self-concept was established between adolescents with and without chronic illness using a longitudinal framework, results have practical implications for clinicians and researchers. Because the instrument showed no difference in structure, scaling, or reliability, differences in mean global self-concept can be attributed to real differences in global self-concept ratings between these groups over time, as opposed to differences arising as an artifact associated with changes in the interpretation of items as individuals mature during the stages of adolescence. This finding is relevant for investigators interested in adolescent psychiatric epidemiology, as global self-concept is understood to be a fundamental construct underlying adolescents' mental health and development (Swann et al., 2007) . Poor global self-concept in adolescence is associated with several developmental outcomes later in life, including increased risk for anxiety and depression, aggressive and antisocial behavior, criminality, substance use, and lower education, income, and quality of life (Pelkonen et al., 2008; Trzesniewski et al., 2006) . The results from this research will be helpful for researchers to examine the role of global self-concept in causal mechanisms of the onset of psychiatric disorders in adolescents, particularly those with chronic illnesses who represent an at-risk population.
Study Limitations
The primary limitation of this study was the use of a one-factor model of global self-concept. Although global self-concept is a meaningful and important scale, current theory and empirical research have shown that self-concept among adolescents is multidimensional and hierarchical (Marsh & Shavelson, 1985) . The inclusion of multidimensional measures is seldom feasible in large general population studies, and it is unknown whether evidence of longitudinal invariance would be observed for a multidimensional measure of self-concept in this population of adolescents. Additionally, because the measure of global self-concept included only four items, it may have lacked adequate content validity. However, previous research showed that a shortened version of the SDQ II, including a reduced general self-image subscale (as used in this study), demonstrated adequate reliability and validity (Marsh, et al., 2005) . Moreover, the SDQ I/II is widely used and considered to be the most validated self-concept measure (Byrne, 1996) .
Conclusion
In conclusion, these analyses showed that measurement invariance was demonstrated over time-that is, the relationships of the indicators to the latent factor of global self-concept were equivalent between adolescents with and without chronic illness over an 8-year period. In addition, adolescents with chronic illness were found to have greater declines in global self-concept compared with their healthy counterparts during this important developmental period. With invariance testing complete, follow-up studies in this sample of adolescents will move toward causal modeling of individual, family, and contextual variables that influence the formation of adolescent self-concept, as well as the role of self-concept in the development of mental health problems in adolescence and young adulthood, particularly among those with chronic illness. Conflicts of interest: None declared.
